Arak Medical University Journal (AMU]J) Original Article
2017;20(119): 89-99

Evaluation of Analgesic Effects of Hydroalcoholic Extract of Allium cepa L. in
Animal Model of Neuropathic Pain

Sanaz Mahdipour', Samaneh Teimouri', Omid Reza Tamtaji’, Mojgan Mohammadifar’, Mohsen
Taghizadeh®, Sayyed Alireza Talaei’

1.B.Sc Student of Laboratory Sciences, Biochemistry and Nutrition in Metabolic Diseases Research Center, Kashan
University of Medical Sciences, Kashan, Iran

2.M.Sc Student of Physiology, Physiology Research Center, Kashan University of Medical Sciences, Kashan, Iran
3.M.Sc Student of Biochemistry, Biochemistry and Nutrition in Metabolic Diseases Research Center, Kashan
University of Medical Sciences, Kashan, Iran

4.Associate Professor, Ph.D of Nutrition, Biochemistry and Nutrition in Metabolic Diseases Research Center,
Kashan University of Medical Sciences, Kashan, Iran

5.Ph.D of Physiology, Physiology Research Center, Kashan University of Medical Sciences, Kashan, Iran

Received: 23 Jan 2017, Accepted: 26 Feb 2017

Abstract

Background: Neuropathic pain is a chronic pain that affects on the patient’s quality of
life. Use of herbal instead of synthetic drugs recently has been increased due to side effects of
synthetic drugs and herbal effective components. Flavonoids are herbal compounds that have
analgesic and anti-inflammatory effects. Because Allium cepa L. has a great amount of
flavonoids, this study has been designed to evaluate analgesic effects of alcoholic extract of
Allium cepa L. on neuropathic pain behavior in chronic constriction injury model in rats.

Materials and Methods: In this experimental study, neuropathic pain induced by chronic
constriction injury (CCI model) in Rats. Animals were randomly divided into 4 groups (n=10 for
each): Sham, CCI model, receiving red onion hydroalcoholic extract at a dose of 100 mg/kg and a
group receiving gabapentin (100 mg/kg). Red onion extract and gabapentin were administered by
gavage for 21 days. Using thermal hyperalgesia, mechanical and thermal allodynia tests, the
analgesic effects of extract have been measured.

Results: Findings of this study revealed that CCI surgery on rats induced hyperalgesia,
mechanical and thermal allodynia. Daily intakes of alcoholic extract of red onion and gabapentin
significantly increase the paw withdrawal latency; increase the threshold to mechanical allodynia
and decrease in response to acetone.

Conclusion: Oral use of alcoholic extract of Allium cepa L. reduces neuropathic pain
behavior in CCI model in rats.

Keywords: Allium cepa L., Allodynia, Gabapentin, Hyperalgesia, Neuropathic pain, Rats

*Corresponding Author:
Address: Physiology Research Center, Kashan University of Medical Sciences, Kashan, Iran
Email: talaci@kaums.ac.ir

&9



mjl‘;ﬁﬁfjlﬁd@/)wjﬂgolﬁdxﬁ JM_}J‘,‘._{ULA”A
A4=99 IPP iy, 018 by o)) ¥ ojlad oFe JLo

Jow 38 (Allium cepa L.) 3 8 3y A9 0w oylas (583008 1 wyy
Wb 9gi 350 Jlgw>
* M Lo ple s 0315 (B cpumo ¢ Bsirezme S 50 (bl Lo siwel ¢ (89005 dilow ¢ 33 Suge 3Bl

DL DL (Ko ke olsils S e sla (S les 53 405 5 gt g Sliios S o ( AR LST sl ol IS (g el
ol

1l OIS DT (S psle o8l (555 52b Dl S o 0653 58 i) (ol SIS (g mtilnlY

O DL OIS (S ke ol&ils Y bt (a6 slons 93 4085 5 oy Dl 38 o ¢ o gy A1 i3IS (6 gmtila Y
Ol Ol OIS (Saj o ke otils oS gt (sla s slon 53 4 IR 5 g g Dlidos S e i (6,75 LIS F

Ol QLT ST (S ke o8l ((535) 1 58 Dl S 50 (555 b 6 7S50

AN SN IRELYARY) Sy

LXVES

SLS 3,8 131 )38 o 3l hlew (SW) cusS oS Cul peje slady jl (S Silgys 50 1AM g i
asl il (alS 0ge dlge ;5 g4 g gy opl Cgllasl (Sl 2)lse 4 dr g b St slagyly gl 4 (0)h
GYL polie 4 a5 b ol oad ol by ool s 5 (630 15 1 &S witwn LS clacuS 5 ] aaseaMs ool
ol 30 53 Sligys5 3)3 (syldy o 30y8 kg ojliae 3l oy Ban b imgly ol joyd Sl 55 (sadgsMe slacuS 5
8,8 pbsl ols slagige 5o (CCI)&”LM Guac p oo (6 lid

g Sl caas p lid bl I CCI Jue G Slgyy 9)0 bl cas uils yo0 ddlllas :lhu:}” 93lg0
)L; u‘lﬁlﬁ)m o)Lac. o.x;;f p&b).) ‘CCI L5'>‘)> ‘(ublf L5'>l)> Fl?ul) A.tzsL..: 59; ¥ LY UL‘P W) aJLé.L.o‘ u)l)m
s (530 (139 ySokS 1 p S he Vo 93 b uibbl oS cdlyd g (s (59 P SOkS ¢ p)Sidhe Vor jd b o)
@3 15 Bl s S5 Syge 4 oy VY Sde 4 il g a8 Sl ojlas (0g)S e (sly e N=10) Wi
Wb o (Sl g (Sl d%%ﬂ o)y L;Lg)';ﬁmlm &8y s 5l eslitwl b 5ly o)lac

Sl Plul sl cage oo clagise gy CCL Jos pbosl & s plis pols Lingh mbs baidl
3 336 gloy (3l Carge (63 dxe yobo 4 (pilLB g 508 Slo (ISl 0jlas &ilig,) by 23)5 e (Il g (SIS
bl 4 (3 el dop ialS 5 (Sl sl 4 gl abiol Ll Sl cbiihebe o b s cas
A3)5 gl

Sokid el Jio oo slaie 15 1) Slgys 0,3 5l (56 mde 3038 iy o )las (S|hd GBpan 16 S A0S
a3 o il Sl cuas p oje

e oo sl Ll bille o3 sl «Sibgyg 3,0 15045 G5l

555 Dlihos S0 OIS (S ke oails OLBIST Ol 1 g ki gt
Email: talaci@kaums.ac.ir



S 9 59 Sgo Sl

v 3098 3y (AQ19 0 olas (535000 ST wyyp

ad by Olys 6l 0L 51 eslial

Laosbe s 31 ok bl 5 40l (3015 OWLE 53,05 Sy
d:.f»b J.”J.s e ‘;J)b QLAL:f 039l Lles o = g_,.]o B
g5 MBS g a5 syse 55 s s e Lol
568 Sl wb 5 ST ST Sl fse slp 5o
Sl 28 o byses ) Sl S e U5
Wl ods oyl OLLE ol sy 4y Saj
S s LS 5 Kos 5 a5 s o lesS dads gy 5
S Ll 20> QWS 53 s se bt ol dex
! e 31 Lilosls Cas LOT & 1) (Gl olss
oS Sl gdal il o A8 oo laojlas O 55,
S Ol 5 (6,8 e e syl 5 Lis gl ,
Aallium cepa ) Sy 5l Asb o s 1y b les
Sl Ol el 5> Sl e 3 SC (L
4S5 e gy codonte SV clia o OT Ay ol GbLs
o 5l ALE DS 5 e e S Sy B O
S35 O 3 oy 1ST L SIS 5 5 dlaks 50506
o 50 Mo dlaz 3l L5 ANl 6388 SLS 5
odd ol 0T Llgdl A 5 5,5 ds O 51 S dinn ol
o 5 a8 iz L 552 5> Shes (sl (D)l
Sler LS 1l e Jlge KB gl ) 556l
ook sty LS K 0 e len 5 S O sl
B o5 4 OS5 ol Jas el b ol b bl
L ple B8 5l S s LT O DLdl o jasia
P Sl ey 0l WYL (HPLO) L8
ol 5T 5 e S0k 5 aprse slads s
o 555 sledl A 5 SIS ST SISO Y)Lsl e
5 Civi (M)t ots 5158 ol o0 Slalas s
5B 5 WIS e e 58 &S Lol olis O
b lpee Sl Sl caas 53l e je ol
5 g0 S piliw 5T ol 0l 0315 OLES L(VF) ides 5 g

Slaise 02 1) OLILE S &L sy wilge JUT 5o

Ao
51 & (Neuropathic pain)eSsbs, s s)s

5 e S CanT 1 s & Sl e slasys
055 L e (O p e g 3 Shes 5 SN
o) 4 Olg e 550 Cy ol balis I s eb e sl
ol «(Dysesthesia) §5 5 5w dulagsl
s (Hyperalgesia)eSts,s gbeS e 4 Cawlus
—pE LS e Ll s 0y el
51 S8l 5 ol o 35e5 0yl (Alldoynia)ests s
O b (Ndl o &S g, 5 glan s ) (WS
& gl Ods I Cel b 53 33 sbaes S
Jo e ) asie S s Gl sl S e
(e 4 o] OdE 35l 4 Olg e 305 g5 p) Sl
(S ST ohy 4 e b 65 e Slasl
Sl Jie S sl SYN ¢ ze SLlgdl 5 S gie
L;La(,_ﬂ.”;&ﬁ ()38 oyl WSl 5yl b 2o
34 Llods 7 ae Sk g5 slan, sl gl (g3 dae
NMDA (claes ;5 eI 2ll 4 01y o LOT o
O L L e R W RS- B 1
Sl s Sl 2alS (gl il HLa 55 Db sk
omr e (Mased oslal LS| S Il s ol
Dy S,y eSS sl 4T Wlesls Ol (65l Dladllas
sloul 53 g GeslSe I 5 Ol sl 5 ol
Bl ede (Plaibe STl slasys
33l Eob Wl g e 55 ROS) 05871 5137 Ga sl
Cold iy obsde O)5h Sl ey L
Sl 203 Sl gl SOl (S oo 05531555
Aer gy 4y b)) IS b Oty 5 o3 o
A g AL lagyls dajuse e ool lagls
sl g‘_i;l.u)jj 333 Obeys ¢l L;|4Ei>¢.~6b;;fﬁé|
Lo ls opl 31K 2 a8 38 L 31y cpl b Lol cilos

(Vs g 5 BB Sl olse

A IFAT Culgu 35 ¥ 0 5lo iy o 5151 (K 3 pole LIS A3 ook dlomo



S 9 59 Sgo Sl

v 3098 3y (AQ19 0 olas (535000 ST wyyp

ol S Ad )l Wles )l Ja i D g gl n L
35500 il ol ©8 8 (51 OLALS Dlidos S
23 e 3 0k 3 5 ek (M slasly 3,8 15 b
s Ol ol 6t 3y (s il @S BB (gl
03NS s s el Cas 4 535 055 Sl Sl g
OT a5 4588 eSS S SLST Ol 4 5 i o3ls 3
S o 2589 IS 5l o 31 2 50 6 s S L)
(Blo o8l eslatul b, gV S 5 51 fol> gl sl VY
Frsles s Jools J e cladis ) glate 4 5 035 Ol
ol s a5 ol OT JSU (el B 23 8 515 4 )
=S 0511 5158 L o Lodis o jlae $SCis sle llda

e
555 e e slowl (6l eIl 9595 350 Jow Skl
S RT3 - U B PP NP PP
4S Ji osliewl (Chronic Constriction Injury)
sk s (W)l sl b 2 Xi€ 5 Bennett L g
00) bl b Blio J515 Gy 5 b DUl g 2
3 o 3 0k s (0 055 p B 5hST o sl p 5 e
Ol iy 5 VL sl ¢ JolS (s ) Ol o
Y Usb o (S sS o m cme  e3 DS Ol s
30k 2 3l ey 03] o Oy (2ol e )3 e Sl
sy 4 Sl e Cagy 5 426 OT SMae 03 S
Laldl plu jl e S YLl o gadms iy
D3 F/ &8s S e Sl eslinal L e al e 53 s Sl
L s o8 F oSl e 0 L w51 S s
Lib Cae oS G s 8 bl g e e ) Jool s
055 5 Ol e ;,_Mcu s 395 Ol Ll odd 3l
03] Cpaii e (535 BOT 0513 &S > Sl eslizul b Lo S
&5 ks 4 88 L oIS 2 gy e OT 1y S e

.M&P\@\ﬁ?\i)&&&))?/' Q}lil.v

Sapds Sl S ol (0L Ll sl e
5 0PVl ooy S 4 o L3e 5Ly 0315 o OlalS
S L5 S Sl 33 Osllal SIS 4 a5 L
PAse 05l 5 e 0Ly &G 3y s 5 Obles
23 5k S ejlas 31 gy andllas ol 51 Cods ¢ il
Sl s 5o ekl slml Ly ) Al

Asb

b w9y 930

e Sise B ol e asllae 5 1Ol gu
oL bsn b aslial p S Y00 B Y 05 4 ks 315 5
CCI >1,> (Sham) ssls o5, 8 F o sl H5b
Ver 595 L b 5l (IST1sas 0 jlias sl sl )
L oLl ol Sl yn 5 040 055 p S ST 5 p 8 ko
N=10) Ls s O 05 p S oS 2 p S Jn Voo 550
CCI Joor tals 0,5 51 b am o3 ,5 o0 6l o
Laoy S «i 3, » (Chronic constriction injury)
e 550 Joun 03,5 5 5 ey Aali 05 8 55 5 A plovi]
=l e osliss e adl 030,505 S
YV e U 5 a3 Sy oslas 63 adu odd
525 58 S 4 o Vv el ) 555 2 s S
oS b ys g Al 0,8 4 Side ol b sl
Sde Jgb 3L ige b osls aie ST 51508 Lzl
&l_n.u.]a;_b_i.):)|J_&)%)T4_!:|J'T‘_$_.ﬂj:.u;l_34_x§\ha
6134 BUI Csb ) Ol ks (613455 (YYEY ) mlie
e e G5 aled S 5 doyn 00 B Fr Dbl
(,”_u:_;t_.:,“;;l_.ﬂw,éuua\_ﬂh;,}_;
Coglae BN 42aS” O game (S| iy 2w aled s S
Sl LS 3550 53 QLIS (S psle ol i3y
s 8 uley AT

sl ( AU o) lae g skt « 3ky (M 0slas dugi
S5 edes ol 5 0L s el 3 31 5L 350 Sl

0y IFAT Culgu 35 ¥ 0 5lo iy o 5151 (K 3 pole LIS A3 ook dlomo



S 9 59 Sgo Sl

v 3098 3y (AQ19 0 olas (535000 ST wyyp

T 05 Sl 0 8 o gl 6K o &S5 s 4 5 b 03l
g gl o8 S5 (il 15 Gl s b L S S
JL 2 5000 Rl ool s edsl Olg o gl S
Ol ol bl L oS (G0 53 23 8 plowl aids ¥ alols o
5 Ce by Olge 40,8 o A 1 35 Sl Ol O sl
Ao ys b oo ab 8 5 )3 ke gl Sy g ) b 5
S |87 as i Ol g e ey Sl Gy b I ey

o3 8 s &S
3T Sl eslizal b b ol (555 T e 51 oy 1S 3b0T 56T
Jmol OLiaabl 0T 0352 Jlo 5 51 05 ral 5 5 a5
Repeated o407 jloslin—wl Ly Lmosls a3

ST Jdos 5 4 2 5 e measurement ANOVA
Oga3T oy 3 Les 28 (633 4193 aslitn 61 5 23 5 13
3l 3 eslizal b s a5T (oles s 8 oslizul Tukey
e 2 S sed b Ll V7 45 SPSS
31kl O3l it Ko &y g0 40 5 P<0.05 (5515 ne

RCI PR g K W

Bl
osbae (535 4 DIl (puyp ol anllln plowl I ot
s (53,55 51 (3 e T ke 53 e Sl SIS
Lo sa3T mls sy (b Gls L OT amlia 5 (CCD

B gr b3 7 4 e il (5,13,
osls QUi Y Slased 53 & w8 Oles 1 sl LT mle
i 53 b Sk s 035 08 Bl Sl ol
Lo B s by b ledulp sk 4 OES
SVF Y glajsy ss aals 5 CCT glaey 8 o Oodstl
oslas 3L,y (P<O.00 1)l Hls sre 12 5 s ¥
L OaAST e o Lt OO B s e e Sl
Soli GhlT Calsee slajsy b dals 058 4 S
b CCT oy § L 0T UMl ogdle 5 aabls (gls e

ey u.‘v'..\.: ‘..\..'LL: )L}Lgl.cu LS"\I" )\ o Y\ E) \F L;Lﬁj))

:lags.an
o&as 51 LT ol yo e ) > Sl 3 FT sl
(Ugo Bassil, Italy)Radiant heat plantar test
508 093k andl SULL b oSaws ol 5l oslizul b .ts oslizal
Jenos Ol Ol 5y S 4y oY (oS el Ol |
A3 e )50 (Tl o Ol T &5 s 4 S
JihLSes s Hargreaves b s g, ol 8
S S Sl Jidw iy om0 Nl ol B 2
i 53 U 0le) 5 a8 8 15 anhl b e 53 Ol
L (PWL)Paw Withdrawal Latency L o z8
L s i am ol DI o 135 8 a2 sl 2 /) 2
VY aslasT i adkals . o 5SS akdn Ve GO ol b

()54 4t

1 DUl 0 g5T al plowil (61 1 S0 Sz 34T
SNy aaion SO s 53 g S S5 (655
Sdn 5 a3l 3 e Sla¥r iyl 5 YoxYe slad 4 W58
von  Calizes gla)l I bds bses 4 Ol g 05,5 Cosle
ol o ad eslaul éf&» L;l:;i;}JT e g Frey
slw C,_f% LY e3gdmms 53 Gsd sla b 1 LiulajT
X 0js slyls ba)b) wa eslizal Stoelting, USA 5
DB L bl oo (asl e p £90 5 Y7 00 AP F
ps oy 53 S S 5038 g5 058 i feS bl
LU a8 oo Sl VL o)led b )b Ol ey
a4l S5 e 0 L 5 b0 ol g b
i o o3l Gl (Jlgme JL Y Shcosls Hlid Oy (sl S
Sl g aly AT (5,5 (oo Al 13 55 L Ol
4567)}_.;); J;‘_s_u fly aslsl u:*iL“jT,iLJJ ..\.nTso
Olge au @ ;..\_cm\.ao_a.?'tul.éj'_:i?' oyled U 4 Ol
ks o b 8 i 5 ey kT

Ol Sl 0357 antin S 1 01> Sl aglT
o2lil Ly (oS s Ol 0B 1 (Sl sl 8T 4

J‘J"?WM&GJJI'Q‘}?’ ULJJU'-"|)"(Y\)“\'&

- IFAT Culgu 35 ¥ 0 5lo iy o 5151 (K 3 pole LIS A3 ook dlomo



SIS 9 599 Sngo bl

v 3098 3y (AQ19 0 olas (35000 ST wyyp

LV&L&)})JJCCI}&L[?O)J?JJ%.4{&_,.;}

(p<0.001)s5 45 oxe ¥V 5)F

ST suls 05057 53 303 5l o)las (52,5 Lo S jI &S

b 5550 55 el ok als w4 VP G, 5 S~

Cpds ‘s odaline Ls:-b;— J\ U""":VJ'JJ )‘ [T1 3T MJH

:Ji
j; e L o juac
g - —— it J S
. .
e IS
El | | T 1
. \ A.dLh.a\éujJ) \¥ A\l

a3 sl gy S o903l 3 oS e 43 5 2 (EE 5 30,8 sl (IS o 3 5 gl laged
St T 5 V€ (gWje, 5 Wog,T dnls g CCT 05,5 oy 15 size IS iloud 0305 L pilio 3,lailins] GBI ot (yeSilee © g0
Ruwoe) )‘b‘;bw lbbg)f ﬂLw 9 KEY W 59; o AW 9 (p<0.001)4§.w|.> 3929 U”‘P

Cobys 05 8 o Ol &S (gysb 4 sl Ll CCI
Jos 3l au YN 5VF class, 53 CCLey 8 5 o jlas oS
035 o M) e s (P<0.00Desy s one
S35 s I3 gae dals 05 8 5 oylae oS 5L s
Ol 55 VU 1y Sl gy Sl 55 i lE (65,05
o A Y 5P lass, L CCLes S Loy 8l

...\.1.3; JL’@"’“

LT 05T & by guls JIUT (SO glus T
s JB osb 4 CCL Jas plal sl Ol (SO
4 s oo 281, vOn Frey claoldls « suly alenT
On SN dn 4yl Jee Sl A VS, 5L ST o5k
5 L .(p<0.001) cul 5 sme dals 3 CCI (slaoy 5
las Cibys & 55 edalin Oy o ¥ s 4
4 el ST s BB osb 4 j5 Sl S as
038 S Slaise 53 1) SO Glus T 0T

4t IFAT Calgud )l ¥ 0 3leds cpoiuy Jlo o551 (K3 pole olCI1D (ng3 (oale Ao



SIS 9 599 Sngo bl

v 3098 3y (AQ19 0 olas (35000 ST wyyp

B0
B ]
3]
_

gy

iy

—.—_)L,\g o ac

e i J S
e s

e (iUAS

M&A\/ﬁuju V¥ ¥

Cygo dr Lodld . SHlKe slivdgll 90531 ;0 Fewly iliw] g WU g 50,8 jly ISUlgpuad oybas Cdl 5wl duwglis .Y Hlag00
Al i o T 5 VE gWje, 5 Wog )T anls o CCI 59,5 oy 15 size BT o 8313 3l (3aSilee 3 lilins! Bl it ilyo
St )‘b‘:bw lbbg)f ﬁLw 9 bl 05; O AW | 9 (p<0.001) Auild 99

OBl & LOT (asgul Ao 35b e ol w5 15
On O S gpsb a4l alS Dud 4 O sl
SanV 55551 CCLes 8 5 65las oduS 2ol s slass S
L Lol Ol 5 <0.00D)es 5 Hls sms dns 4 Jos
Ola osls IUT copren s Jlagne dali oy 8
Aapely oys 5 omllE oals Silos S das
CCT o5 8 Los S ol Ol 5 aalS ok 4 Sl g

3 5 ls gme ol Sl dm YY) S VF Y glasy, b

Lo T 0se5T 4 by e slrosls HE 1 ‘5%65.‘-"
el ol 0nls QLG Yl e o ({)}:.,A QJ:,&LL) S~
Ol OBl 4 ogewly Ao > ud Eob CCT Jas ol
5Bl Gl fes Sl de glajs, (b oodd 4l S 4
Waosls (5ol JIUT bl il ol ¥ 51 e Sa, YY) b
e A 4l Jee AV g, 5l &S sl Ol
O sl Dl 4 o‘“"C"‘Ll Loy s aals 5 CCI 6‘»“};
S ol Ol besls ey (P<O.00D) it Sls sxe

CCI Jos Cov Sl s ise bwy ojlas il s

a0 IFAT Calgu 35 ¥ 0 5loh iy o 5151 (K 3 pole LIS (A3 ook dlomo



SIS 9 599 Sngo bl

v 3098 3y (AQ19 0 olas (35000 ST wyyp

B -
] -
S -

ok ok

\/ -
dalldaa W 59

V¥ Y

Oy a Lodls . 5l ghiudgll ggosl 3 (AEwl woyd 1 LB g jo )8 jly (ISlgpud olas €l U dualie T yloges
o 5 o TY 9 VE & clags, 5 1aog,S auis g CCT 59,5 oy 1o sie IS iiloud 8315 Ui (yeilyo 3,lilins! Bl ot (oSl
Comnnd )b‘:bw lbbg)f ﬁLw 9 bl 05; o YS! 9 (p<0.001) Audld 959

Sl 5o L3HT wls 5 Lus T slewl el CCI Jfus

Lle 3L 3 mbesT 50, 22T S s §CCLey 5
o e W5 il S35 gege A2 sl

o3 L) Gl sST8 Olse I ST S
5 b cas mhe 53 ST el STNF-0
Shedd T oLl Gla,S6 i (V)ss 8 el b
03 Sl 355 Sy 5 Sl s WS S glad e
62 Ol el L1581 ()l ok b oy Dlalllas
JEs b op axblihe 5 gl SOl e 5o dalT
Sl bl 53 35T GLISsl, i Soles (S5,,8
et i phe QA s (AR
N A e S R P e
e Sl tse 53353 (6,8 JSE 53 Ll 55 LS
S il 6, adles 55 sl e CCI Jus

e
2 Jes s sy 5 SSbs s 203 adlas ol
Cp 03 48 ekl b ome (63b5 Slse sladde 0T sl
Chronic ¢SSl cuas oo olid conl Jo T
56 @de slwl s wconstriction injury (CCI)
S 3 5k i 20sm (Sl ged o2Se L 0T S
(Sl ez S35 S0 8 A 055 b dee ol 53 el
G 5 1l 53 o ol 5 0ls Ll s s
sl wle e Sl osie gl S s
Jebe 53 o5 albigo LTl 5 LT sl &SGL 55 5
22 (L5 o sl (Jsd 6 55k 4 e o CCI
s S35 he GO T bl e I Sl anlllas
okins Ol ol andllas 3l fool puls s oslinl Sl

plomil il r 353 sl 53 CCT (12 Jos 055 e

. IFAT Calgu 35 ¥ 0 5loh iy o 5151 (K 3 pole LIS (A3 ook dlomo



S 9 59 Sgo Sl

v 3098 3y (AQ19 0 olas (535000 ST wyyp

Lo ) Sty 0sesT s (Camellia sinensis) .
()l 03l OLiS 545 31 095 (6355
535 glyls oLLE (o4, sld ol Solalllasn
Lo 51 A5l g o S 5 ol 457 Sl osls 0l J g5 5l ge
Jle gl (FD OFFsl wsls ¢, 8 i el A5 55,0
Trifolium ) ;e 5 o ol (65,5 Ao 51 Sl ald b
S8 S 5 VU polie sy s & (retense L.
Sl ool o VLS (e3,345 S 31L0P)AsL W OT s
Allium ) e o jlze (V)| sdewy SU1 4 o Lile
Gy o b sy mals el Llg s (sativum L.
Bhanot adlbs 53 .(FA)s 55 6Kty Cod s dol Sl
23k 5 e ke ojlas oSl ads 518 0L
Lllin (PO o e s Flgsi 31 AU 353 38
S Sl osls QLIS feami) 9 e Gl oylas (6355 LS S
Mo i 1y il b 3 0dd sl 355 Sl ojlae

Gy
Sl g fagn opl J..pl:— @l:i ol
CCL ey 8 4 oo 503 Sy U o3lae o™ 2355
Mﬁ\ﬂ&mwﬂ%.xluﬁww\béjvf;);
bssd o oy Sl 5L 55 R b Sl 6303
Jle (ol 033 sl (Gla yuus oS Hlgs (slagyls I esliza
Sy OLS U SU5S S 5T S lge slas )l
oplas (©3,305 JI sp 4 cglipy) 4 3 Sles g

258 a5 3 Sy S

(19308 9 KL
sy b ml ) e el ol dls
é—i};r}l&a@b&)}; Ciglae O gaan AY AP o Lot
Sy 5 S Coglee 0T Sl abawy oo 1 b o OLEIS

Inducible ) @I jlw LLST Sz 5T 5 LLST
sl g oSSl gl ,» (nitric oxide synthase
Lsls 0les 0l ,Kan s Horst (YF)ewl oas 3,18 CCI
o2 5 INOS 3T e b e JowbN
33 Sl g 3y il 4 mie dilg e 0T glacd ol

(Y0)35 5 CCI Yoo

osbas & ol Ol adles oyl 5 ol mls
Glogedl 5o 1) 35 Db Wlg e 5 L ‘
A G 5 S sl I (il Tl
udshe Sl Cblis s Sl Gt (5T b as
(YP)Cl ol jadein g5lST o mal flie s Sl
palie glyls ol pl &l 03ls OLES Sl ojluas LT
YO ol (A Asl oo J5sDo o gt 4 Lok 5536 VL
O 58S BT 0 f e o 2505 35 Sl 5o J s g 5
PR Sl 03 s Ol il OT Oliis
b & S G olS 055 p SAS 5 05 e FYOVIY)
(5 ol8 035 p S AS 5 05 e YW MIAY) ik L 555
(V)Asb o 5 i
Sl T Ol 5 Sl Sl el Wils o e 5500
b ol s ek e LS| 5 US|
ol 0305 OLES (YA YA S Jlesl I S5 (63,5 do Ol I
D - Ja2e N claeds, & 5 56 L bisgsh « ol
4.13&}1.« Q)).sﬁ.lfuwalfw(NMDA) QU)L;»T
S5 peelS @ s o T Il Sl 0T Js
E il ()08 0 Ap 5L s 5 i LS
533 Gk ;8 O ulu 5 mae (§ ol K o il
s compe B it slee 235 0 oo 1)
S L oS ssi 5 eSS
Mo 5 LS S oS e gl 5T 0Ly 5 Sl
ol b 3, u,f..alf e ) By

Sl )3 35 90 i S S Sl a.\..i:ubhi.».(\"Y)JsJ,f@

ay IFAT Culgu 35 ¥ 0 5lo iy o 5151 (K 3 pole LIS A3 ook dlomo



S 9 59 Sgo Sl

308 3l (D190 ojlas (53,008 I wj g

14.Civi, S., et al., Effects of quercetin on chronic
constriction nerve injury in an experimental rat
model. 2016. 158(5): p. 959-65; discussion 965.
15.Tall, J.M., et al., Tart cherry anthocyanins
suppress inflammation-induced pain behavior in
rat. Behavioural Brain Research, 2004. 153(1):
p. 181-188.

16.Nirjhor, S.A., et al., Methanol extract of
Allium sativum L. leaves show antinociceptive
activity in acetic acid-induced writhing tests in
mice. Advances in Natural and Applied
Sciences, 2014. 8(4): p. 203-208.

17.Bennett, GJ. and Y.-K. Xie, A peripheral
mononeuropathy in rat that produces disorders of
pain sensation like those seen in man. Pain,
1988.33(1): p. 87-107.

18.Hargreaves, K., et al., A new and sensitive
method for measuring thermal nociception in
cutaneous hyperalgesia. Pain, 1988. 32(1): p. 77-
88.

19.Bannon, A.W. and A.B. Malmberg, Models
of nociception: hot-plate, tail-flick, and formalin
tests in rodents. Curr Protoc Neurosci, 2007.
Chapter 8: p. Unit 8.9.

20.Chaplan, S., et al., Quantitative assessment of
tactile allodynia in the rat paw. Journal of
neuroscience methods, 1994. 53(1): p. 55-63.
21.Yoon, C., et al., Behavioral signs of ongoing
pain and cold allodynia in a rat model of
neuropathic pain. Pain, 1994. 59(3): p. 369-376.
22.Austin, P.J., A. Wu, and G. Moalem-Taylor,
Chronic constriction of the sciatic nerve and pain
hypersensitivity testing in rats. JOVE (Journal of
Visualized Experiments), 2012(61): p. ¢3393-
€3393.

23.Valsecchi, A.E., et al.,, Genistein, a natural
phytoestrogen from soy, relieves neuropathic
pain following chronic constriction sciatic nerve
injury in mice: antid€ll inflammatory and
antioxidant activity. Journal of neurochemistry,
2008. 107(1): p. 230-240.

24 Naik, A K., et al., Role of oxidative stress in
pathophysiology of peripheral neuropathy and
modulation by N-acetyl-L-cysteine in rats.
European Journal of Pain, 2006. 10(7): p. 573-
573.

25.Horst, A.a., et al., Effect of N-acetylcysteine
on the spinal-cord glutathione system and nitric-
oxide metabolites in rats with neuropathic pain.
Neuroscience letters, 2014. 569: p. 163-168.

@l.:w
1.Nickel, F.T., et al., Mechanisms of neuropathic
pain. European Neuropsychopharmacology,
2012.22(2): p. 81-91.
2.Hughes, J.P., et al., Understanding chronic
inflammatory and neuropathic pain. Annals of
the New York Academy of Sciences, 2012.
1255(1): p. 30-44.
3.Moalem, G. and D.J. Tracey, Immune and
inflammatory mechanisms in neuropathic pain.
Brain research reviews, 2006. 51(2): p. 240-264.
4.Sommer, C. and M. Kress, Recent findings on
how proinflammatory cytokines cause pain:
peripheral mechanisms in inflammatory and
neuropathic hyperalgesia. Neuroscience letters,
2004.361(1): p. 184-187.
5.Kim, H.K., et al., Reactive oxygen species
(ROS) play an important role in a rat model of
neuropathic pain. Pain, 2004. 111(1): p. 116-124.
6.Ro, L. and K. Chang, Neuropathic pain:
mechanisms and treatments. Chang Gung
medical journal, 2005. 28(9): p. 597.
7.Bent, S., Herbal Medicine in the United States:
Review of Efficacy, Safety, and Regulation.
Journal of General Internal Medicine, 2008.
23(6): p. 854-859.
8.Rodriguez Galdon, B., E.M. Rodriguez
Rodriguez, and C. Diaz Romero, Flavonoids in
onion cultivars (Allium cepa L.). J Food Sci,
2008. 73(8): p. C599-605.
9.Kim, H.P., et al.,, Anti-inflammatory plant
flavonoids and cellular action mechanisms.
Journal of pharmacological sciences, 2004.
96(3): p. 229-245.
10.Bell, R.F., et al., Food, pain, and drugs: Does
it matter what pain patients eat? Pain, 2012.
153(10): p. 1993-1996.
11.Guardia, T., et al, Anti-inflammatory
properties of plant flavonoids. Effects of rutin,
quercetin and hesperidin on adjuvant arthritis in
rat. Il farmaco, 2001. 56(9): p. 683-687.
12.Lombard, K.A., E. Geoffriau, and E. Peffley,
Flavonoid quantification in  onion by
spectrophotometric and high performance liquid
chromatography analysis. HortScience, 2002.
37(4): p. 682-685.
13.Anand David, A.V., R. Arulmoli, and S.
Parasuraman,  Overviews of  Biological
Importance of Quercetin: A Bioactive Flavonoid.
Pharmacogn Rev, 2016. 10(20): p. 84-89.

QA IFAT Culgu 35 ¥ 0 5lo iy o 5151 (K 3 pole LIS A3 ook dlomo



S 9 59 Sgo Sl

v 3098 3y (AQ19 0 olas (535000 ST wyyp

26.Tedesco, 1., et al, Identification and
Quantification of Flavonoids from Two Southern
Italian Cultivars of Allium cepa L., Tropea (Red
Onion) and Montoro (Copper Onion), and Their
Capacity to Protect Human Erythrocytes from
Oxidative Stress. J Agric Food Chem, 2015.
63(21): p. 5229-38.

27 Slimestad, R., T. Fossen, and .M. VA¥gen,
Onions: A Source of Unique Dietary Flavonoids.
Journal of Agricultural and Food Chemistry,
2007.55(25): p. 10067-10080.

28 Mann, G.E., et al., Activation of endothelial
nitric oxide synthase by dietary isoflavones: role
of NO in Nrf2-mediated antioxidant gene
expression. Cardiovasc Res, 2007. 75(2): p. 261-
74.

29.Santangelo, C., et al, Polyphenols,
intracellular signalling and inflammation. Ann
Ist Super Sanita, 2007. 43(4): p. 394-405.

30.Hu, J., et al., A role of periaqueductal grey
NR2B-containing NMDA receptor in mediating
persistent inflammatory pain. Mol Pain, 2009. 5:
p-71.

31.Galvez, J., et al., Antidiarrhoeic activity of
Euphorbia hirta extract and isolation of an active
flavonoid constituent. Planta medica, 1993.
59(04): p. 333-336.

32.Izzi, V., et al, The effects of dietary
flavonoids on the regulation of redox
inflammatory networks. Front Biosci (Landmark
Ed), 2012. 17: p. 2396-418.

33.Valerio, D.A., et al, Quercetin reduces
inflammatory pain: inhibition of oxidative stress

and cytokine production. Journal of natural
products, 2009. 72(11): p. 1975-1979.

34 Denny, C., et al, Guava pomace: a new
source of anti-inflammatory and analgesic
bioactives. BMC Complement Altern Med,
2013.13: p. 235.

35.Adedapo, A.A., et al., Anti-inflammatory and
analgesic activities of the aqueous extract of
Cussonia paniculata stem Bark. Records of
Natural Products, 2012. 2(2): p. 46.

36.Lam, A.N., et al, Effect of red clover
isoflavones on cox-2 activity in murine and
human monocyte/macrophage cells. Nutr
Cancer, 2004. 49(1): p. 89-93.

37.Garg, G. and J.D. Adams, Treatment of
neuropathic pain with plant medicines. Chinese
journal of integrative medicine, 2012. 18(8): p.
565-570.

38 Kumar, G.R. and K.P. Reddy, Reduced
nociceptive responses in mice with alloxan
induced hyperglycemia after garlic (Allium
sativum Linn.) treatment. Indian J Exp Biol,
1999.37(7): p. 662-6.

39.Bhanot, A. and R. Shri, A comparative profile
of methanol extracts of Allium cepa and Allium
sativum in diabetic neuropathy in mice.
Pharmacognosy Research, 2010. 2(6): p. 374-
384.

40.Farjana, F., et al,, Antinociceptive activity
studies with methanol extract of onion, garlic
and ginger in mice. Advances in Natural and
Applied Sciences, 2014. 8(8): p. 169-175.

44 IFAT Culgu 35 ¥ 0 5lo iy o 5151 (K 3 pole LIS A3 ook dlomo



